Abstract. We extend and generalize the results of the first author [4] . Considering additionally conjugate functions and introducing a new subclass of integrable functions we obtain the results of the L. Leindler [3] and P. Chandra [1, 2] type.
Introduction
Let L p (1 < p < ∞) [resp. C] be the class of all 2π-periodic real-valued functions integrable in the Lebesgue sense with p-th power Therefore we assume that the sequence (K (α n )) ∞ n=0 is bounded, that is, that there exists a constant K such that
holds for all n, where K (α n ) denote the sequence of constants appearing in the inequalities (1.2) or (1.3) for the sequence α n := (a nk ) ∞ k=0 . Now we can give the conditions to be used later on. We assume that for all n and 0 ≤ m ≤ n ∞ k=0 belongs to RBV S or HBV S, respectively. Let the A−transform of (S k (x)) be given by
On the degree of strong approximation of functions 119 and the strong A−transforms of (S k (x)) and ( S k (x)) by
As a measure of approximation, by the above quantities we use the pointwise characteristic
where β ≥ 0 and 
we will call the L p β -Lebesgue point. The modulus of continuity for f in the space L p is defined by the formula
We can observe that whit p ≥ p, for f ∈ L p , by the Minkowski inequality
Let us consider a function w x of modulus of continuity type on the interval [0, ∞), i.e., a nondecreasing continuous function having the following properties:
Since, for β > α ≥ 0,
The C-norm of the deviation T n,A was estimated by P. Chandra [1] , [2] for monotonic sequences (a nk ). In [3] L. Leindler obtained analogical results for the sequences of bounded variation. These results were generalized by W. Łenski [4] who considered the strong means H q n,A and the functions belonging to the L p (w x ) 0 . The aim of this paper is an extension of considered functional classes. We shall present such generalizations taking the class L p (w x ) β instead of L p (w x ) 0 and additionally we shall give the results on conjugate function. We also derive some corollaries on norm approximation.
We shall write I 1 ≪ I 2 if there exists a positive constant C such that
Main results
Our main results are the following.
Theorem 1. Let (1.1) and (1.5) hold. Suppose w x is such that
where
and if f ∈ L p (w x ) β , then
Remark 1. We note that from 2.3 and 2.4 with β = 0 we can derive the results of W. Łenski [4] .
Consequently, we can immediately derive the results on norm approximation.
Theorem 3. Let (1.1) and (1.5) hold. Suppose ω (·; f ) X p is such that
holds, with 1 < p ≤ q and p ≥ p, where additionally H (≥ 0) instead of H x satisfies the condition (2.2). If f ∈ X p , then
with q ′ ∈ (0, q], where q is such that 1 < q (q − 1)
Theorem 4. Let (1.1) and (1.4) hold. Suppose ω (·; f ) X p is such that (2.7) holds, with 1 < p ≤ q and p ≥ p, where additionally H (≥ 0) instead of H x satisfies the condition (2.2). If f ∈ X p , then
Remark 2. We note that taking w x (δ) = O (δ α ) (0 < α ≤ 1) and β = 0 i.e. L p (w x ) 0 = Lip (α, p) we can see that our function H x should be e.g.
Lemmas
To prove our theorems we need the following lemmas.
Proofs of the results
In this section we shall prove the Theorems 1 and 2 only. Since H q n,A (x; f ) and H q n,A (x; f ) are the monotonic functions of q we shall consider, in all our proofs, the quantity H 
Proof of Theorem 1. First we prove (2.4). Applying the Minkowski inequality we have
By (1.1), integrating by parts, we obtain
It is clear that δ 1+β w x,β (δ; f ) L 1 is nondecreasing with respect to δ > 0 and
Using these properties we have
Since f ∈ L p (w x ) β and (2.2) holds, Lemma 1 and (2.1) give
From this, we get
Using inequality (3.2), we have
Integrating by parts, we obtain
Thus (2.4) is proved. The proof of (2.3) goes analogically. Namely, let 
